Palindromic DNA and genome stability. Further studies.
Unusual DNA structures promote genetic instability. One such example is hairpin DNA, which can form from palindromic sequences and triplet repeats, and is also a characteristic intermediate in V(D)J recombination. We previously found that a large 15.3-kb palindrome that was introduced as a transgene into the mouse germline was highly unstable. Although it could be transmitted, the transgene was found to be rearranged in up to 56% of the progeny, and rearrangement events often involved deletion at the center of symmetry. Here, the fine structure of centrally deleted palindromes was sampled by analysis of recombinant junctions isolated from testes DNA, providing further evidence for a model, previously proposed, that accounts for such deletions on the basis of a hairpin-tip nicking activity. In addition to central deletions, gene conversion events were also elevated in the transgenic palindrome. We have now analyzed instability in two mouse sublines in which (as a result of inversion) the transgenic palindrome had been shortened to 4.2 kb. In these sublines, the transgene was still subject to both rearrangement and gene conversion events at a high frequency, similar to the original 15.3-kb palindrome. Recombination was not limited to the sequences constituting the inverted repeat, but was seen to include sequences lying outside the palindrome. As discussed, the salient feature in all of these observations, a high level of genetic change associated with palindromic DNA, underscores the significance of hairpin DNA and hairpin-tip nicking in genome stability.